4.0 All Adverse Events

The treatment-emergent AEs in the NDA database are all listed in
Sponsor's Table 5.29.

Sponsor's Table 5.32 summarizes the AEs from the controlled trial, UK
123. Sponsor's Table 5.38 summarizes the AEs from UK 123 that occurred

> 1% of patients in the Lamictal group and more frequently than the
placebo group.

APPEARS THIS WAY
ON ORIGINAL
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Table 5.38. Treatment-Emergent Adverse Event incidence in
Placebo-Controlled Add—on Trial in Children and Adults With
Lennox—Gastaut Syndrome. (Events in at least 1% of patients
treated with LAMICTAL and numerically more frequent than in the

placebo group.)
Percent of Patients Percent of Patients
' Receiving Receiving Placebo
Body System/Adverse Experience LAMICTAL (n=79) (n=90)
ODY AS A WHOLE

Infection 13 8
Accidental Injury 9 7

_ | Flu Syndrome B 5 0
Asthenia - 3 1
Abdominal Pain 3 0
Back Pain 1 0
Edema of the Face 1 0
Lab Test Abnormal 1 0
Pain 1 0
CARDIOVASCU LAR
Hematoma 3 0

| DIGESTIVE
Vomiting 9 7
Constipation 5 2
Diarrhea 4 2
Nausea 4 1
Anorexia 3 1
Stomatitis Aphthous 1 0
Tooth Disorder 1 0
ENDOCRINE
Cushing’s Syndrome 1 0
Hypothyroidism 1 0
HEMIC AND LYMPHATIC _
Lymphadenopathy 1 0
NERVOUS SYSTEM
Ataxia 4 1
Convulsions 4 1
Tremor 3 0
Agitation 1 0
Coordination 1 0
Dizziness 1 0
Emotional Lability 1 0
Nervousness 1 0
Vertigo 1 Qe — -

COPY
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Table 5.38. Treatment-Emergent Adverse Event Incidence in
Placebo-Controlled Add—on Trial in Children and Adults With
Lennox-Gastaut Syndrome. (Events in at least 1% of patients
treated with LAMICTAL and numerically more frequent than in the
placebo group.) (continued)

Percent of Patients | Percent of Patients
Receiving Receiving Placebo
Body System/Adverse Experience LAMICTAL (n=79) (n=90)

RESPIRATORY :
Pharyngitis 14 10
Bronchitis 9 7
Pneumonia 3 0

" | Dyspnea 1 0
SKIN
Rash 9 7
Eczema 4 0
Nail Disorder 1 0
SPECIAL SENSES
Blepharitis 1 0
Conjunctivitis 1 0
Keratitis 1 0
Ear Pain 1 0
Eye Pain 1 0
UROGENITAL :
Urinary Tract Infection 3 0
Balanitis 2 0
Penis Disorder 2 0

APPEARS THIS WAY
) ON ORIGINAL

BLE COPY

TR

BEST P0SS

21



Te .
’."‘.ﬂ,‘
A,

5.0 Severe Cutaneous Adverse Reactions

Surprisingly, the ISS for this Lamictal CD NDA does not contain a
comprehensive review of SJS/TEN in pediatric populations, even though
the high risk of SJS/TEN has clearly become the primary safety.-concern
with Lamictal use. The sponsor's tables already presented oniy reflect a
single case of SJS out of 399 patients in the pediatric NDA database.

The main safety concern with Lamictal is the risk of severe, potentially
life-threatening rash, to include Stevens-Johnson Syndrome (SJS) and
Taxic Epidermal Necrolysis (TEN). Both are full-thickness, desquamating
rashes, with or without mucosal involvement, and with the potential to be
life-threatening. If viewed as a continuum, SJS would involve 10% of body
surface area or less, while TEN would involve 30% of body surface area or
more. The SJS/TEN Overlap Syndrome encompasses 10-30% body surface
area. Obviously, the greater the surface area involved, the more serious
the situation, and the more life-threatening the rash. SJS is thought to
carry a mortality of 5% or less while TEN may carry a mortality of 30%.

Commonly used AEDs such as carbamazepine and phenytoin are generally
believed to carry a risk of SJS of 1/5000 to 1/10000. At the time of
approval in this country, 2-3 cases of SJS had occurred in an NDA database
of 3000 patients (predominantly adults). Because the size of the database
was relatively small, the confidence intervals for the risk estimate were
wide. APPEARS THIS WaY
ON GRIGIRAL
In fact, while the Lamictal NDA was under review in early 1994 in the US,
the first year of post-marketing experience in Germany (1993) suggested
a risk as high as 1/250 for SJS/TEN. RPPLARS THIS WAY
ON GRiGINAL
At that time, the sponsor looked at preliminary evidence suggesting that
starting dose and rate of dose escalation predicted risk of mild rash with
Lamictal. In patients on VPA monotherapy, the institution of Lamictal at
a dose of 50mg bid was associated with a risk of mild rash of almost 50%.
Starting doses of 26mg qd and 25mg qod vastly improved the situation and
25mg qod was adopted as the Lamictal starting dose in adults with any

APPEARS THIS WAY

OBE AT im s as
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concomitant VPA.1 This entailed a change in dosing guidelines in Europe,
but became part of the original approved labeling in this country.2

Also, while the Lamictal NDA was under review in the U.S., it was noted
from European post-marketing experience that concomitant VPA :use
seemed disproportionately high among patients who developed SJS/TEN.
Labeling in the U.S. comments on this point.

During the first 2 years of marketing in the U.S. (1995 and 1996), post-
marketing reports of SJS/TEN in children began to appear. A DEAR DOCTOR
letter was sent out in early 1995 when 2 children, given doses equal to or
greater than the recommended adult dose, developed severe rashes.

In the interest of defining the risk of serious cutaneous adverse reports
(SCAR) with Lamictal in early 1996, DNDP consulted the epidemiology
division. Dooley, et al3 had reported in January 1996 on a cohort of
patients who “represent all children treated with lamotrigine in Nova
Scotia between 1990 and 1994.” Five of 68 consecutively treated

children developed rash. One was SJS or TEN. Thus, the risk estimate was
1/68 in this primarily pediatric cohort. Three/68 cases were hospitalized

APPEARS THIS WAY
ON GRIGINAL

'Note that if the belief was that rash was related to plasma levels
of lamotrigine, knowledge about the effect of VPA vs VPA+EIAED on
lamotrigine kinetics would suggest that a starting dose of Lamictal 25mg
qod with VPA alone (lamotrigine half-life 12 hours) should be
distinguished from a starting dose of 50mg qod with VPA+EIAED
(lamotrigine half-life 24 hours). In early 1994, the more conservative
approach was adopted, i.e. using the same low starting dose of Lamictal
with concomitant VPA (whether or not there was an associated
concomitant EIAED). APPEARS THiS war

ON CRIGINAL

2l amictal was only approved for use in adults in the U.S. In

countries where pediatric use was approved, the 25mg qod starting dose

corresponded to 0.2mg/kg/day in children. APPEARS THIS WAY

ON ORIGINAL
3Dooley, Camfield, Gordon, et al. Lamotrigine-induced rashein—- -

children. Neurology 1996; 46: 240-242.

o



with rash. This followed the

o~

report by Arnold, et al4 in 1995 in which

1/38 children treated with Lamictal developed severe SJS leaving her

with corneal and conjunctival

scarring, but normal visual acuity.

Dr. Davis' epidemiology review was completed even before the NDA for
Lamictal CD (the pediatric dosage form) was submitted. Dr. Davis' risk

estimates for rash-associated
14 years than for aduits (8/1

hospitalization were higher for children <
000 and 20/1000 were 2 estimates for

children < -14 years based on different assumptions about under-reporting
and continued"usa“‘g'e).' He noted that since Lamictal was recently approved
and is not labeled for children, health care providers might be more likely

to report AEs among children

(reporting bias for children). VPA appeared

to elevate the risk of hospitalized rash in both adults and children, but Dr.

Davis came to no conclusions
hospitalized rash.

5.1 NDA Database

Frém page 53 of Integrated S

on the role of dose escalation and

ummary of Safety: 4 pts reported "serious Or

life threatening" skin related AEs in the NDA database:

Pt.102-51-5101 Diffuse
Pt.123-18-1802 Hospit

?AA}I“'LK«\ii;} i‘ihk,v;? Q""«
rash and edema Gh DriGHdAL
alized with severé rash and stomatitis

Pt.123-55-5504 Severe rash and stomatitis

Pt.102-60-6009 SJS

{ would include Pt.5602 from
5602 was classified as an a

AF L ARD by virad

O ORiGiaAL
Study 123 in this list, for a total of 5. Pt
dministrative discontinuation, but developed

SJS shortly thereafter. This would bring to 2 the number -of pediatric

patients out of 399 who were

given the label "gJS" in the database.

"Patient 5504 was thought to have SJS, but when examined by a
dervmatologist, this was not confirmed conclusively.’ APPEARS THIS WAY

In UK123 (n=79 pediatric pts

ON ORIGINAL
exposed to Lamictal) Pt.5504 was never

hospitalized, while patients 1802 and 5602 were hospitalized and, from
the information provided, might meet the definition of SJS. Two of the 3
patients had starting doses of 0.4mg/kg/day (one of these two was not

4Arnold, Bourgeois, Montouris, et al. Safety profile of lamotrigine in

children. Epilepsia 1995; 36

(Suppl. 4): 67.
24



hospitalized); the third patient had a starting dose of 0.3mg/kg/day.

No further descriptive information on the rashes for the 2 patients in
Study 102 appears to be provided in the NDA. Tabular listings do provide
information on these patients for concomitant AEDs, time of onset of
rash, and starting dose of Lamictal. That information is provided in the
table on the next page. SR

: Glv Uiivtise
Thus, there might be 2-4 cases of SJS out of 399 exposures. The sponsor
was asked to provide narratives of the 5 cases discussed in this section,
specifically -addressing -the clinical outcome for each case.

LB ‘g"i' A L
BV LMRG D S

( : “é!'u
5.2 Other Sources of Information ON Ukt

There are 5 additional pediatric databases available, (a) through (e) below:

(a) Glaxo Wellcome's Worldwide SRS. 200,000 patients, including adults
and children. There is no estimate of the proportion of these patients
under age 14 years. The sponsor's database includes 25 reported cases of
SJS. No sequelae were reported for 14, while outcome for the rest is
unknown. AYPLARY (o

. ; (JN G uiawh
(b) Named Patients in Foreign Countries. Glaxo states that information on
exposure is unavailable. A total of 17 rashes labeled "serious" were seen
in-this database. Further information on these does not appeagﬂrrt‘oh be |n the
NDA. ARG

3 hhu H ‘?1

ON ORI u,E‘m&

() Compassionate Use Protocol 26 in the US. Glaxo Wellcome does not
merge this safety data with the pediatric NDA database; together Protocol
26 plus the pediatric NDA database would include 733 children. The
sponsor stated that US 26 was not a closed study and that the database
had not yet been locked and quality assured. For that reason, the sponsor
did not feel it appropriate to merge US 26 with the quality assured NDA
database. APPEARS THIS WAY
ON ORIGINAL
In a November 25, 97 response to my questions about Study 26, the
sponsor provided case histories of the 5 children with rashes labeled
“serious" in that study (total of 334 pediatric patients). A review of
those cases supports the sponsor's contention that probably none of the 5

25
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would meet the definition of SJS.

(d) and (e) The fourth source of information would be on-going pediatric
trials. The fifth source of information would bp yy,h,at the sponsor labels
“local company sponsored trials." e G G g

In one study in children included in the “local operating company"
database, Study JP 01, there has been 1 labeled case of SJS among the 74
exposed. In this Japanese study, the case of SJS occurred after 4
months. In an ongoing study in children, Study US 40, there has already
been 1._labsled case of SJS among the 88 exposed.

In the safety update, an ongoing study in Japan, JP 02, is added, reporting
1 case of SJS out of 79 patients exposed to Lamictal.

APPEALS D UAY
5.3 Request for BOX WARNING . A GRiGiiAL

Given the new information in the Lamictal CD NDA, DNDP issued a letter to
the sponsor on December 17, 1996 requesting a BOX WARNING for Lamictal.

P e O ~ g e
o o Aeid P A st W
[a T I NS SRV N P Y |

5.4 Safety Update 0N GRiuinAL

On January 17, 1997 the sponsor submitted a safety update which
addressed the risk of rash in children (and in adults) in a much more
comprehensive fashion than the NDA ISS itself. In particular, the results
of 2 epidemiologic studies of rash-risk with Lamictal were presented for
the first time:

The ALERT Study was a prospective study of rash in newly treated adults
in the U.S. In 767 exposures, there was 1 case of SJS.

The PEM Study was a prospective study of rash performed in children and
adults in the U.K. Overall, 12/11,000 developed SJS. For children alone in
this PEM database, the risk of SJS was 5/1598.

's PEM database a APPEARS THIS waY

5.5 Meeting With Sponsor ON ORIGINAL

On February 4, 1997 the sponsor submitted a risk-reduction strategy
based on their belief that the higher risk estimates for SUS/TEN emerging
from pediatric databases were due to higher’ starting doses, fasfer dose



~—

escalation, and greater concomitant VPA use in pediatric populations.

In that February 4 submission, the sponsor's evidence that appropriate
dose escalation could reduce risk of SJS was derived almost entirely from
lower risk estimates of SJS/TEN in Germany since the change in: dosing
guidelines in early 1994. However, the estimates of new exposures in
recent years in Germany are not precise and, while ascertainment of cases

in Germany's SCAR (severe cutaneous adverse reaction) reporting system

may be better than elsewhere, there is no guarantee that case
ascertainment has not systematically changed over the years.

In a meeting with the firm on February 19, 1997, the firm agreed to draft
a BOX WARNING and a Dear Doctor Letter addressing the higher risk
estimates that have recently emerged. Negotiations with the firm
resulted in the current BOX WARNING.

APPEARS THIS WAY
ON ORIGINAL
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6.0 Liver Failure/Multiple Organ Failure

Liver failure and muiti-organ failure (MOF) in adults are described in
current labeling. They have occurred as primary events and as terminal
events in systemically compromised patients following bouts of status
epilepticus. Note that the lack of information over time for individual
cases of liver failure and multi-organ failure may not always distinguish
clearly between primary events and events secondary to status
epilepticus. APPTAYS Yo day

ON CRiGIiRAL
Cases- of -multi-organ failure leading to death are included in this review
in Section 2.0 Deaths. Those cases, on review, all seemed most likely to

fall under the classification “secondary to status epilepticus." A??iﬂa’ééifﬁ

In the ISS, Section 5.4.17.6, the sponsor discusses multiple organ
failure/dysfunction as defined by clinically significant abnormalities in
two or more body systems. The sponsor has maintained (and current
labeling endorses this distinction in the WARNINGS section) that cases of
MOF with Lamictal can be divided into a) those which occur early after
exposure, have associated rash, fit the clinical picture of drug
hypersensitivity syndrome, and are associated with a quick recovery when
drug is withdrawn, and b) those which occur at any time after exposure,
tend not to have associated rash, follow status epilepticus, and have a
high mortality. Sponsor's Tables 5.74 and 5.75 tabulate cases from post-
marketing surveillance that fall into these 2 categories. Note that
disseminated intravascular coagulation appears often in the latter group
DIC is discussed below in Section 7.0. ATy ey Al
m‘i i mmﬂg

Pertinent to the distinction between primary and secondary MOF, on page
85 of the ISS, the sponsor states, "Nine of the eleven patients reporting
MOF without rash died; six of these suffered status epilepticus as a
prelude to MOF and death." | believe this is an incorrect statement. My
review of the nine deaths reveals that all nine had status epilepticus." |If
3 had not suffered status epilepticus as a prelude to MOF and death, as the
sponsor states, there would be real concern that Lamictal had caused
those deaths. APPEARS THis v

Gi ORIGINg:
A case of liver failure from post-marketing surveillance is reported in the
NDA. The case is summarized below:

—— —— e -
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A 7-year-old female (B13831) experienced fever, rash, and
leucocytosis followed by acute liver failure and coagulopathy.
Concomitant meds were VPA and primidone. Further details are not

provided. APPEARS THIS WAY

ON ORIGINAL
Another case of liver failure in a child from post-marketing surveillance

was reported in the MEDWATCH system in February, 1997 and is described
below. It is not secondary to status epilepticus: APPEARS THIS WAY
ON ORIGINAL
A 12 year-old male with polycystic kidney disease developed pallor,
tachycardia,- shortness of breath,-and stomach pain 12 days after starting
Lamictal and 2 days after a dose-escalation. He then developed a rash,
fever, and joint pain. He was diagnosed with Scarlet Fever, treated with
penicillin, and the rash improved. Lamictal was continued at a lower dose.
He. then developed hives, fever, vomiting, and swollen glands. Lamictal
was stopped, but vomiting continued. Three days later he presented to the
E.R. dehydrated, with a petechial rash and hepatomegaly. The next day his
liver began to fail and he went into shock. He was diagnosed with a
reaction to Lamictal and treated with steroids and FFP. Liver transplant
was considered, but he improved and was discharged 10 days later. He
subsequently lost all his hair, including eyebrows and eyelashes.

*

A death in a 7-year-old with status epilepticus, liver failure, and multi-
organ failure is described above in Section 2.0 Deaths. While the

investigator felt the multi-organ failure was possibly related to

Lamictal, the case also seems consistent with a case of status

epilepticus leading to multi-organ failure and death. APPEARS THIS WAY
ON ORIGINAL

7.0 Disseminated Intravascular Coagulation (DIC)

In my safety review for Lamictal for adult use, there is a section entitled
"Unusual complications of status epilepticus leading to death." Two
patients are described in that section. The first developed DIC 2 hours
after an episode of status epilepticus was controlled. She died of massive
bleeding. An autopsy revealed the presence of necrotizing enterocolitis.
She had been on Lamictal for 9 months.

The second case was a 21 year-old female who developed DIC and multiple
organ failure after status epilepticus. She had been of Lamictal for 6
months. T - T
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It was contended that these cases represented complications of status
epilepticus and/or enterocolitis rather than a serious reaction to Lamictal
itself. APPEARS THIS WaAY

ON ORIGINAL
In the January 17, 1997 safety update (page 18;volume 1), the sponsor
cites a reference5 which describes 2 pediatric cases of multiple organ
failure with- DIC in Canada. Both patients presented with rashes within 2
weeks of starting Lamictal with VPA. The sponsor states that.these
cases are consistent with the knowledge of the AED hypersensitivit

i ; TADC TIIIQ Ay
syndrome seen with Lamictal. APPEARS T *I:}&‘L;.L‘f
OH ORIRINA

On the contrary, these cases are not consistent with our knowledge of the
AED hypersensitivity syndrome seen with Lamictal. Outside of these 2
cases in children and one previously published case in an adult, all other
cases of DIC with Lamictal have, to my knowledge, appeared to be
secondary phenomena in cases of multi-organ failure after sepsis or
status epilepticus. A review of Sponsor's Table 5.74 reveals 5 cases of
DIC or "coagulopathy": B22303, B24382, B24313, B13831, and Pt.26-2-1.
A case can be made for these 5 patients that the DIC and/or coagulopathy
were secondary to the severity of other organ involvement (Hanta virus,
SJS, etc). | am not aware of any cases of DIC occurring as an isolated AE
with Lamictal. To my knowledge, DIC is not part of the usual picture of
HSS seen with Lamictal or any other drug and | believe it is for this
reason that the authors published their abstract. APPTARS THIS WAY
ON ORIGINAL
The occurrence of DIC in these cases only blurs the distinction between
the two categories of multi-system failure known to occur with Lamictal
(see Section 6.0 above). The occurrence of DIC in fatal cases of status
epilepticus seen with Lamictal has previously been attributed to the
status epilepticus alone; if DIC is now being linked to Lamictal, it
suggests that these fatalities (even the concurrent status epilepticus)
might be linked to a Lamictal reaction. My review of the deaths with
associated DIC still supports the notion that DIC was secondary to status
epilepticus or sepsis in those cases. Care must be exercised in the future
surveillance of deaths with Lamictal to determine that the pattern of

deaths is not changing. APPEARS THIS WAY
ON ORIGINAL

- 5Chattergoon, McGuigan, Koren, Hwang, and Ito. Multiorgan
dysfunction and DIC in two children foilowing lamotrigine and yalproic.

acid. Clin and Investia Med 1996; 19 (4 suppl):S12.
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8.0 Laboratory Assessments

The sponsor reports no significant problems with hematology, chemistry,
or urinalysis values during the Lamictal CD NDA studies. Likewise, no
significant EKG abnormalities emerged during drug treatment.

In post-marketing surveillance, there clearly are a number of patients
with low or borderline platelet counts and WBC counts. These appear to
occur along with other AEs, to include rash, and do not reach. alarming
levels in the absence of other serious events, such as SJS/TEN (see
Sponsor's Table 5.74).

APPLARS THIS WAY

Ui ORIGINAL
Lamictal Tablets were approved in the US on 27 December 1994 for the
treatment of partial seizures in adults. Lamictal is not currently
approved in any country for treatment of Lennox-Gastaut Syndrome. 1t is
currently approved in 14 countries for treatment of pediatric patients
(ages 2-12 years) with epilepsy, including the UK and Ireland.

9.0 Other Regulatory Actions

A7 VEARS THIS WAY
ON GRIGINAL
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Conclusions:
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R BRI TS WA

SETIEARC R\ B
OH SriGAL

The risk estimates of SJS/TEN are as high as 1/50-1/300 in pediatric
populations. There are 7 independent sources for these estimates:

1. Published experience in Nova Scotia by Dooley, et al.
2. Published experience by Arnold, et al.

3. UK 123

4. JP 01

. JP 02 LSDLARS THIS WAY

6. US 40

7.

S 0i ORIGINAL
PEM pediatric data

Supportive information comes from the consulit by Dr. Harold Davis in HFD-
730. - APPEARS THIS WAY
UM CRIGINAL
There is no firm evidence that lower starting doses and slower dose
escalation will reduce this risk. While such a strategy has been shown to
reduce the risk of minor rash with Lamictal, SUS/TEN may have a different
pathophysiology than minor rash, making such strategies futile.

The sponsor may be able to make the case that concomitant VPA increases
the risk of SJS/TEN and, further, that the greater use of VPA in pediatric
populations may explain the greater risk of SJS/TEN in children. However,
the sponsor has not made this point convincingly yet. (And cases of
SJS/TEN are occurring with Lamictal in the absence of VPA.) If the point
were made, it might warrant contraindication of concomitant VPA and
Lamictal usage. (A dilemma would then present itself in that the single
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study submitted to support efficacy in pediatric populations includes a
large percentage of patients, 68%, treated with concomitant VPA,) "

The sponsor must make every effort to unravel these issues quickly given

the databases available. The PEM data might be broken down by age-group
and concomitant VPA usage to clarify the relative role of age and VPA. If
VPA does not elevate the risk of SJS/T EN, then Lamictal might be
contraindicated in children, given the risk estimates as high as 1/50. If
VPA does elevate the risk of SJS/T EN, then Lamictal might be
contraindicated with concomitant VPA in both adults and children.
Meanwhile,in the abseinice of this information, the fact remains that in the
single pivotal trial submitted to support the use of Lamictal in children,
1/40 children experienced a Potentially life-threatening rash.

N

/S/
APPLARS THIS WAY

ON ORIGINAL John Feeney, M.D. /

Medical Reviewer
March 7, 1997

cc: -

HFD-120

NDA 20-764
HFD-120/Leber/Katz/Feeney/Ware

APPEARS THJS WAY
ON ORIGINAL
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